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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
system capable of enhancing biodegradability at 
the time of biological treatment by pretreating 
hardly degradable wastewater using high 
temperature and high pressure water treatment 
in a biological treatment method. 
SOLUTION: This treatment system 13 is 
provided with a high temperature and high 
pressure water treatment apparatus 10 for 
treating wastewater and a biological treatment 
apparatus 14 for treating the secondary 
wastewater discharged from the treatment 
apparatus 10. The treatment apparatus 10 has 
an inflow port 1 1 permitting the inflow of hardly 
degradable wastewater and an outflow port 1 1 
for allowing secondary wastewater to flow out. 

Further, this system has a sludge moving pipe 18 and a pump 19 as a sludge 
moving device for moving the sludge of the biological treatment apparatus 14 to 
the treatment apparatus 10. 
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T 5 §t# 7k<D^® v * f A . 

©sas* 89ssBiaBE*teai8inijtc £»t & wash* 

i&SETK&aSE. 
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*K«ffi«:tt. MfflUHbg. *-/>»ki6, SsSiafk 
r*S4(,^*aW* J *-5. 40 
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teas-ci*. iSjaiKE«ia*Ts/c«>©«Fg«<cjsi8*^ 

[0004] 

^wt^^-oiir. taftajsccfec^r. * 
^aosrsBr* »*ccfii6^<D«a*!f^c4r, 

a-r * fc& cca>a>* b#r8£&8It * c t a* vim t u * . 

SE*©£{fc¥W»*S#S (biological oxyqen 
demand «TCC«. r B0OJ <h^5) fi*Sl±S^SC 

<tT\ »4ttteaecj:5Sf*o«ia*H^|oi±-rsc4 

»tt»**wi*aKBE*«aar*c4{cj:o, 
a©RW)*»i»ttofli±*iati a r A9*a«r * 

[000 5] 

J5d»l *»W»6tt, HXttKOtS*. 

a«F©t»j»jsa©±»a^ £AiwttoA±«H0ff 
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[000 6] B^Wtt^*fi«fB©jSia?ftBE*teat- 
*C£KJ:D. K»»tt»H*«aJ^»fkl/. 

lk^«J^itiBfk^«jK:K<k3i*6n*c4«cttst>©<!: 
«C4. *Ofcr&8gB#£{kr*C£r. HSMtUEte 

[0 00 7] ±K<oaH«ri»»-r ztc&icm i <o»» 

*or, »iflB»»ttSMc*4ft«ia-r*cciSLr, t 
«o»saKE**aa*Mirc4«:»«4T*. *^ias* 
tcfcc^r. r^ttteaj ffi*^6W«s»*<o«a 

*©*«»K*»»*aaT'5c4«:Si*'r&. #wns 

*K*$^r % rjB^jBftsjHj 4tt. ft£tt#£B'r* 
K^iFWaf k^«Jt>Bttf t^«J**«m $ tx h . 

[0008] *wHB»*cc*j^r . r^taiiiE^j 4 

Sa^ffitrtt, Ti®ffi<!:LT2 2 0'C (^HF^ b 
<«2 5 0*C) , ±PSfil4Lr3 8 0-C (^$0<«3 
5 0-C) -C*0, E^^4 0r«. MKH!t<C;bft& 
*©«a«»«E«±OEE*r * 0 . -^co J: ^ ^ciMSi E 
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«c»*U<tt2 0»B8feU:. H^SEiC^f ^ 0 < &i4 0 5} 

(chemical oxygen demand, I^TtCU. TcODJ if 
) iBOOiCDJt (B0O/C00) <Oi»lJQ#. *&JP$|fflK:Jt 

IB*«fi-T 5 C <!: iffi $ U >. io 
[0 00 9 ] »2<D*Wi. »*MBtt«J«*£*fTS» 

£ KSK E*K «fc o r ftST i> HB<D C <b £ 0 "C 

wae^ai/rL*^. e4m££XUE*eaxfl 

r&errsciKjco, »iE*oK»)»tt«j» (©- 

A*r«B*«iSttafca), £4M&9ttfl*>&KRX 
E**ffl«BIMK£«Sftfc'W Si** 

us ^ru^ WiasE*ffls»a*.tc 

aawisiii'fsa^K:, s&xe**msb <* o fe±k 30 

[0010] »3C0»Wtt. B#«tt»*m\TSffi 
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[0 0 1 1 ] 

[0 0 1 2 ] Sr. KBSVKiH^^f-AOWRE. fttf 

K»s^y-*Ko<,rcRgrra. 

<iSfiSE*«i^B>B 1 fctt. jlttWttflSfflOfcX 
S»E**ii8Bl (HTOCtt. *CcT«is»aiJ i 

«B«7gK«fl2 (W*tf> BEffi^ttS^aS. TSC-B6 
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(Ni, Cr\ M3, etc.) 3&>6«SST*C i*«r*, 

SBifcttBr, aaftaai-rscij&^s. kr 
^rSAu, jjiisSJcRttrafBira. *oa, 

[0015] «iffigS3*«BBOW4. ^«)R5t^StC 

ft«»br*jc»/cig»tt*2K:ftfflSg3*fi:A0. c<d 

Tx-B6ooa<D8»*fflt>&±. tt8»r*Riesa 

ec & AT -6 * > ^;i/Sfi * aaccas-rsciwzjiOB 
[0016] g»^r&aattnaMRiB(/^R. MS^ 

B10«Ctt. 8f*«r»0An&iSADl li, 

tb£-e*i£fijp 1 2 i^R^6nrt»*. 

[0017] <*Mix*7 L A>Kfi»E*teB«8*ffl 
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mux? i* 1 3«ctt. 8f***aai^-sKawE**affi» 
siot, oa>6SMJ*ft*z#;»*«: 

io, i 4onott. /w^i sraisstirt**. * 
&m&m. i o o^ad i lUKctt. Bf*#i£ft&tf 

[0 0 1 8] ttc % »Ml4i«lll 7<bco 
IfflKtt* M^/W^l 8 *vtl>2>. CO 

71 8CCW. #>7'1 9#»t*fchTfci3. C<Dtf 
>7l 9£fgIfc?tt£c<tC£cfcO, ittteSSBI 1 4 * 

[0020] <con r >-so«*^S!fk»i*fflCir- 

a^nAK*y>A*ffli»*coctr*»»i/, coot, rea 
?fo/c. **SW*cMSiW3E(cttcoft r spectophokwet 

ER(HACH*±SJ. DR2000) 

[0 02 1] <£#«tt>*fc*t> % *#ft?<h(i. biod 
eqradation£tRUc#gr#>i3. J; 
T*#. 4ftO*rt>»4«!K:j:-5»»^*fcrf9SII^ 

[0 02 2 3 »£*m*£W*SfcfciCHKCc6»tt£» 
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<*»il^*-C*&. Mausner6tt£#^<D*Ig£3o 
©SBiCftfflLfc. T frfc^. (l)primary biodeqradat 
ion (JfflB4»«):»4«JCCj:»){t*»»^IK*n. 

(2) en\rironmenta11y acceptable biodeqradation($Jg 
teftS3h*4»J*) : »ffijSttJWO»JBttK«rfflC^ 

(3) ultimate biodegradationC^^H?) : W&MtWIc 

[0023] »af?ft©a**^*ntf, ^±»msti 

20 [0024] £#J»teH»£. ±i20»ffffi*»IBi 0 

r^a-rsi. ca) ftKmtoife»««£r&m 

(B) »*fli»S£M3£-rs#ffi. &t>'(Q ±m®%M<J 

^7hM, SBSM&ttowin. <k^ 

30 mfttt&vimv&z. 

[0 02 5 ] £tc. (B)©*StC«. B 

[0 02 6 ] <T(XlftO : ixx:>T0C^f4?K c l 3 (O±W^ 
^OigSr*^ 0 Toc©iiiS«:tt±w«fl«*it (tdc-v 

50 8fcfiS0a#r— Sailt(150nl/inin)«CWa3ti/c 
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«f» (OTNDiRi BgT )©JtBHz 0 fcSL #7 ;U 

iss ns. icsi£S*ffl3rc++ , ;7//^tt5 , c«:»9s 
[0027] Tcscer utft&ntrciciMi tixm 

imm^m^htcTdmm^^h. *©*©toW8 

[0028] icswsrtt, i*4^i5o*C(c»i»$nic 
^«**W$n/cid8««K;iftdti. Ht4*©io©* 20 

TO3aK«TO&^ic45KCi'r**-5. 

[0 02 9 ] £/c, ^l4^0.45M(nO^>yU>7 ^ JU 

*-rtttt«!K^»*or, ±fB<t^*3£KTcfeJ:c>*ic£ 

ftW©TO»>65jaufca©TOc«i< cirtt«w«K 

^(Particulate Organic Carbon; P0C)?£j$#3<£ £ 0 
Stt4^ai7LS0.45i/n<O^>^U>7 * Jl>£-r&i§ 
U MOTOC^SteL/c^m^^W^^ (DOC) t 
Ltc. 30 
[0 0 3 0 ] <Grc>Grc<U*$ft*q-7r ^7CD— & 

gpc©#»©»*w:. mmm 
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ftsww^Att. ^7tcA-5ci^rtr, y;u©?Hij 40 

n*hic#>. #7©*ccAvcoa». flWMJTAfcg 
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So 

[0032] *9mBm>f&WLfmm&Mz* 

07^77 (ijyA: Shim-packDiol-150) fcffll*. 
?gtfj$ («*) ©iSftfci.Ong/utOfc. ttttiSKttK 

O'^g/Stfrit (ri) (MStffffiH. spd-ioaS2» RID-i 

mi L/fc. 

[0033] <pH>pH«*f'5xaflK6ri'iffi*?To/c. 

fi£i ><d^k J: o r SB t mm t ©«£-£©«&£# 

[0034] <^©ft>*a«ft*T-NlD0(=S{t^)^ 
00 ( DI ONEX) 4 m l> X 7 > * X 7 ffl ©$' J ffi * f f r> tc . 
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«fc^CC#f?L/fc. ^>^^200 , C-400 , CCO^S«:fc^ 
[0 03 6 ] T0CtCOC^r«, 4 0 0'C (3 OMPa) (OB 

cosSKttffirw:. 200 x;Kfcc»rooc©iitti*^o 

t> 0 D0Cffi«3 0 0'C'C«$SUri^c^, 4 0 0'CJ^ 

[0037] Mxm&fom&&£Zi><Dtmmcm 
9&wLittfi. 300 TOjairit 1 0 a&Lttmm 

K«*r*flIiai*«Ofct©©. iBBfftta (sulxrit 
ical region) rttW»St>$fl*jSL/c. t C 

aw) Tttf&374&nfl/ir*£. C©Ci«fc0\ OXXDifJ^ 

uzmhZTjkLtc. cn«fc^e><, si£>*xxa© 
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[003 9 ] <SBS«2>*»J^^7^3-;b(fVA) 
/c. pva«, lw/v%±ftSJ:5K:3ffiofcfc0*fflt> 

fc. ^>^U*200 - C^400*C©ffltt«C*SC>r % iq$nb^ 

/Co 

[0040] 

[*1] 



Specification 


Reaction 
time 
(mlo) 


TOC DOC BOD 
(mg/D (xng/D (mgfl) 


COD* 
(mg/1) 


SCODc* 

WD 


PH 


Raw 


0 


5280 


5160 


100 


20000 


17200 


6.61 




10 


5190 


5080 


400 


19700 


17100 


4.15 


2B0°C, 4MPa 


20 
SO 


5060 
4990 


4970 
4930 


480 
540 


17900 
16600 


16400 
15800 


4.00 
3.82 




60 


4850 


4830 


810 


15300 


14800 


8.74 




10 


5170 


6140 


1150 


18600 


15600 


3.55 


SOO'C, 9MPa 


20 
30 


5100 
4970 


4950 
4690 


1410 
1680 


15900 
15300 


14400 
18600 


3.49 
3.47 




60 


4180 


3810 


1980 


13500 


11100 


3.46 




10 


4810 


4670 


2610 


17700 


15400 


3.98 


350°C, 17MPa 


20 
30 


4310 
4180 


3990 
3880 


3350 
3480 


14100 
12600 


12000 
11100 


3.70 
3.70 




60 


4120 


3790 


3480 


11700 


10500 


3.66 




10 


4260 


3930 


3380 


15800 


14100 


2.76 


400-C, 30MPa 


20 
30 


3440 
3410 


3290 
3230 


3180 
2980 


12600 
10600 


11400 
9600 


3.96 
3.89 




60 


3240 


3090 


2480 


9000 


8400 


3.81 



* • Soluble chemical oxygen demand (SCODfe) 



[0 04 1] locommt. lactuxtiDW&zm* 
KMmH&c&i. Toc<bDoa*£K. fflft±»«:f*-5 



tt. CODcriSCOOcr (soluble COOcr) <t# % ftCC^S 

[0 04 2 ] fVACC^W*B0D/a»lffla>affc*BI4{CiSO 
iS/JDUc. 3 5 0'Crtt. 6 0»feLh<0fi(r»«ffl«ra* 



h. "Tttb^ «*>»t^JBttatt3 5 0 # CClffig3 
10 04 3] H5CCH\ 3 5 0 - Cr^SL/c<i:f(Z)GPC 

[0044] Cft<htti£CC. 5t<DPM&ffi£uV&fcHg (2 
43nm) Zm^XCPCCmttT Z> t , V-9tfBti>btl1* 

so ^ o fc. io ^ia©»iawEE*fiiffi* tf 5 t , 0 5 (b) 



(7) ^092 00 3-2 5 1 3 74 

u 12 
4»«c*rt»*. 1 0»«±©g(,»g«B#(8I (u) «c~o© Kjaacfa^msjtjcijur. MHtSfcUMi 

K<fco-C. *n6©t-ftt»*Kja6*l«t<tti>fc. *tt«ft(Mm©jM&&t>*>it-r<>©£tt$. 

I2.5#*fc9tc||6ft-5f-»tt. 0 ft #6. ^@©KKr«. ftffltt. S^fflCSltrttffl 

*6&*£Siv iM*USr«KB3*ift<«c-9fcaJ. <**i. 3 0 0'C$fc(*3 5 0 'Octe^Ttt. I 0»«K 

tt. wtt_fi*S£&£©tt<8£&ffluri>S4#;hhT Ktcffli»6*ifciVA-9->^u©«fba*>6lf-fiC3*afcT 

t>5. t©C4A>6?*4. *i*gA>6©8ft*S$fcf* -fe?-rt,S©ffiK:|i£, /<:*>©£ ft* (H6 ^K.^SriS 

T*?*a©BWUc«fc-,rrSIS&K**J4«3tiri> L/c. ). C©C«t*>6Tii. 3 5 0-cr«. mm® 

*©*>fc»htt»,». KiiTtwaHJBtt^Sfi&rsci 10 ©S(triv/*>6liail/terHs?n4l*(VA©iM[*>6» 

LXi.>zi><Dt3iz.htiz. en €>©*£««: j^a, if r«cto%. c©3t§t*frT-ctt. pvauuhi 

■8*iri>**M>ft*«aK»^<si6©**»**ir ^s-c«:«^«?3nr. »*M9&*wwjWBcofcfe©? 

^as*i/c^iF«. RHftfflsrtt*as4itt*>,fc. c [ o o 4 6 ] <mmm >an (*a©&oit) *»* 

tt'h<n>*>©4StoftS. JWKflH>fc5Jltt. fiS^)»il3ila?L-C*5. aUsoora 

[0045] H6«:«. WflUMWrtttc.fcoTtftliiSti l*©SRftdi0*»2K:iSLfc. 

(tfHtiztiz^mnmitAsfit. g^ssr* [ o o 4 7 j 













800 




415 




29.6 




310 




15.0 




213 


[g] 


11.6 




188 


1- hV * A [mri 


22 


JA'*'** Imiil 


138 



[0048] XKCCB. C<Dfi&t#4£50f£*t#*RO/c *fc, >aXGSBBftfr«ft3(C^L^. 

t)©*r«C»fc. Ctltt, ft**5©K«Ktt«?tt % EI£ [ 0 0 4 9 J 







BEfllMPaJ 






EH (50 


260 


4 


52.75 


10.30 


300 


8 


47.06 


10.20.30 


360 


17 


38.14 


10.80 



[005 0]H7(Ctt, ^OD/C(Xk f (Dmm^mXi>^ 
{t£^L/c„ BOD/COOt r «affcSlJr^«oJgg^W«SJ© 

[ o o 5 1 ] ■ 7 j: o . sua, ««±r ©ftftr, 4 

*. C©C±fr6£#KBM&«iBT\ Ab^KSS 



■tt. 3BBiCtt300^i(^<bat3fl5lfiaoffl«r7nU/c. 25 

[005 2] ^«c. £W&B5BSO«MlK:ot>r* 

Siie^S±^L//c25O , ClO^r*0. ^C^T300'Cl0 
». 250*C30^, 300'C30#r&o/c. 350 - CrSJ6$tt 

fcK»4tt. 4»»BBtelWBCcA!iBafi^i.5^2(Sgtt± 
50 [005 3] «±©tS«*>6. 4^ft|fil±C[)ftia^ft 
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ft^»KfiBi-iaiiS-cA^ci^6. *a*aafijJB© 
few &sasi£ftfl=« 300-cio^ i t it. 

1 0 0 5 4 ] 5Mc, -«K»*ftiaif-c8f*<D4SJ»« 

tt©fgai45C/NH:iB00/G(KbrfflOJtK*ffC\ C/N 
tt0£<b±<DM<*£^SOfc. »irfJ. B00:n: 
p=ioo: 5: iliffir*ac£#»*U>£c>b*aTl> 
S6JCB0D4TOC«cii9f««clBI)6*J*SC4^^. 

c : Ntkcc o c » r t> ra »«cift»«itt i ©«■ aw* a 1 1 » 

[OO5 5]08iCtf, BOO/COCt^kiC/NttiOKil^: 

5*l/fc. C(D0J:O. *»ttS»MJ, r**)%iBB© 

16*1^-9^ (liffig&A: R a =0.1069) o — 4^ 

JfflffisaaoftiKiiic/NtfciOlfflCCtt. Aif&fBHHft 
tm&LXMc (BMUKB : R 2 =0.6326) . 

OttlfiI**ai. SlSSK25O # C©Kt4^fl60>St£;*fl= 
^4>©<b^tt6*«i*^l/roSCi^ft*>S. CCDS 

see, 2so'c©si£r*<4iS3n/c2fttS^offa*«± 

- StS£©£jSfi# 2 50'C t tt« u r « u < o fcH 

itoiffl«cfflBB^m 6 n * c i e> fcwa>«> 6 *i * . 

[0 0 56 ] <g?l6m>«^tt*>'<***<*M# 



30 
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